The divergent gas-puff z pinch is a gadget of achieving final stage of plasma focus like the radial or conical wire-array systems.
High-energy ions up to 1 MeV have been observed in the divergent gas-puff z-pinch experiment. As the ion acceleration has also been observed in the experiment of current reversal, the acceleration has been attributed to some mechanism independent of the current direction 1 . The result indicates that the acceleration mechanism is not the electromagnetic induction, and the understanding of the mechanism is desired. Here the experiment was conducted to identify and investigate the ion source in order to investigate the acceleration process.
The experiment was carried out on the SHOTGUN-III zpinch device in which 10 degree divergent gas nozzle was installed. The high-speed gas valve was filled with 5 atm argon gas. The device is equipped with a capacitor bank of 12 μF, which can be charged either positively or negatively. Typical discharge current is 100 kA at the charged voltage of 25 kV. Pinhole cameras were attached to axial and radial directions. Track detector (Baryotrak-P) was used for observing the ions.
When the center conductor was positively charged, a coaxial structure was observed in the axial direction and a flowing pattern toward the cathode was observed in the radial direction. In the observation using 0.8 μm aluminum foil, some ions on the axis transmitted the foil, and the other ions did not transmit it. When the center conductor was negatively charged, the ions were observed only on the axis in the axial direction, and a flowing pattern toward the cathode was also observed in the radial direction. These observations indicate that high-energy ions about 2 MeV are emitted on the axis regardless of the polarity of the charge, and that the ions less than 1 MeV are emitted in the radial direction whose orbits are bent to the cathode direction.
